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MoIccnlHr aoidug of a TrM Receptor {.\XOR3^ 

Field of the Inyention 

Tliis invcnlion relates to newly identified polypeptides and polynucleotides encoding 

such polypeptides, to their use in diagaosifi and in identiiying compounds that may be agonists, 
antagonists that an; potet^tially useful in Ihurapy, and to production of such polypeptides and 
polyniiclcotides- 

m ' 

Background of the Invention 

lie drug discovery process is cunxhtly undergoing a fundamental revolution as it 
embraces "functional genomics," Ihat is, high throughput genome- or gene-based biology. This 
approach as a means to identify genes and gene products as Ihcrapeutie targets is rapidly 
si^erseding'earher approaches based on "positional cloning." Aphenotype, that is a biological 
function or genetic disease, would be identified and this would then be tracked back to the 
responsible gene, based on its genetic map position. 

Functional genomics relies heavily on high-throughput DNA sequencing technologies and 
the various tools of bioinformatics to identify gene sequences of potential intercijt from the tttany 
molecular biology databases now available. Hiere is a continuing need to identify and cliaracterize 
further genes and Iheir related polypeptides/proteins, as targets for drug discovery. 

It is well csliiblished that many medically significant btolngrcal processes are mediated by 
proteins participating in signal transduction pathways that involve G-prolcins and/or second 
mesiiengers,' e.g., cAMP (Lclkowits, Nature, J 9.91, 35 1:353-354). Herein these iiroteins arc 
refem?d to as proteins participating in pathways with G-proteins or ITG proteins. Some examples 
of tliese proteins include ftie CFC receptors, such as those for adrenergic agents and dopamine 
(Kohilfc^ BX, et aL, Proc. Natl Acad Sci., USA, 1 987, 84;46"50; Kobilka, B.K., el al.. Science, 
1987, 238:650-656; Bunzow, J.R., et aL, Nature, 1988, 336:783^787), G-proteins themselves, 
etfector proteins, e.g., phospholipase C, adenyl cyclase, and phosphodiesterase, and actuator 
proteins, e.g., protein kinase A and pruLein kinase C (Simon. MX, et ul.. Science, 1991 , 252:802-8). 

for example, in one fonn qf signal transduction, the effect of homnome. binding is activation 
of tile enzyme, adenylate cyclase, rnside the cell, limsymc activation by hoomotjiss is dependent en 
tlie presence of tiie nucleotide, ( TV?, CYVP al so influences horrmone binding. A G-protein conneetg 
the hormone recq;tor to adi;nylate cyclase. G-proteiti w^s shown to exchange G'lP for boimd GDP 
when activated by a hormone receptor. IThe ( iTP-earrymg tbi-m then bnids to activated adenylate 
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cyclase. Hyitrolysis of OTP b. GDP, catab-zed by the Ci-protem itsscW; returns the G-protein to its basal. 
inactive form. Thus, (he G-protein serves a dual role, as an iiitennedialc that relays the signaJ from receirtor 
to effector, and a.$ a clock thai controls the duration of the signal. 

The membrane proteia gene supcrftroily of G-proteih coupled receptor.'; has been characterized as 
5 having seven putative tnmsmcmhi-ane domains. Tl»e domains are believed to repicscrvt transmembitme tt- 
hclices csonnected by exirecellular or cytoplasmic loops. G-prolctn coupled recu^twrs include a wide range 
of biologically active receptors, such a.s hormoae. >'iial. growth factCH and nciijoreceptoTS. 

G-protem coupled receptors Cotherwisclmo^'n an TIM receptors) liave been chijracterized as 
including these seven conserved hydrophobic stretches of about 20 to 30 amino acids, connecting at least 
J 0 eight cti verger»t hydrophiUc loops. "Hte G-pmtern linnily of coupled receptors includes dopamine receptors 
w)uch bind to neurolepUc dnigs n.sed for treating psychotic and neurological disoixlers. Otlier examples of 
membets of this family include, but are not limited to. calcitonin, adrenergic, endothelin, cAMP, adenosine, 
muscarinic, acetylcholine, serotonin, hi.stamine, thrombin, \dtim, follicle stimulating hormone, opsins, 

endothelial differentiation gunc-1. rhodopsins, odorarit, and cy toracgaiovirns receptors, 
if* * 
i\ 5 Most G-protein coupled rtxjcptors have single csonserved cysteine rcsidiJ?s in each of the first two 
»^ 

^ extracellular loops which tbrm di.su1fide bonds that ore believed to stabilize ftinctional protein stnwUire. The 
7 trammenjbrane regions are designated as TMl. TM2, TM3. TM4, 1M5. TM6. and TM.7. TM3 ha.s been 

implicated in signal Iransductiott. 

Phosphorylation and lipidation (palmitylalion or fanxcsylation) of cysteine residues can influence 
f signal transduction of some G-protein coupled receptors. Mo.<8t Ci-protein coupled receptors contain 

potential phosphorylation sites within the third cytoplasmic Uxip and'or the carboxy terminus. For several 
G-protein coupled receptors, such as the p-adrenorecepLor, phosphorylation by protein kinase A and'or 

I 

specific receptor kinases mediates receptor desensitizatiuri. 

For some receptore, Ihc ligand binding sites of G-protein coupled nxeptors are believed to comprise 

25 ' hydrophilic sockets formed by several CT-p^^ot^in coupled rcccpUn- Irmsraembrane domains, said sockets 

being surrounded liy hydrophobic residues of the Ci--prolcin coupled i^ceptora. ITie bydrophilic adc of each 
(i-protein coupled receptor irdnsmembrane heUx is postulated to face inwurd and form a polar ligand 
biiiding site, TM3 has been implicated in several Cl-pmtein coupled receptors as having a hgand binding 
^*te, such as the TM3 aspat-tate residue. 'IMS serines, a TJ^IG aspaiuginc and TM6 or TM7 phcnylalanmcit or 

30 tyrosines are also implicated in ligand binding. 

G-proldn coupled receptors can be intmceilulm-ly coupled by hetcrotrimet-ic G-proteins to various 
intracellular enrymes, ion channels and tmasporters (see. Johnson et al., Rndoc. Rev.. 1989, 10:317-331). 
Different G-protein a-subunits prcfermdally sdmulaie: particular effectors l6 modulate various biological 
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ftmctions tn ;i coll. Phosphorylation of cytoplasmic residues of G-prolcin coupled receptors has heea 
ider^tified as an imporraat ttiechonism tor the regulation of G-protem coupling of .soirie G-protein coupled 
recqptors. (i-protein coupled recqjturs an; found in nutncroxis silcs within a mammalian host 

Over the past 15 years, nearly 350 tiitsrapeutic agtnits fctrgeting 7 transniembrane (7 IM) recqitors 
have been successfully introduced onto the market 

Siunmnry of the Inventioii 

The present invention relates to AXbR34, in particular AXOR34 polypeptides and AXOR34 

polynucleotides, recombinant rtiatcrials and methods for their production. Such polypeptides and 

■ 

polynucleotides are of interest in relation to metliods of treatment of certain diseases, including, but not 
limited to, infections such as bacterial, fungal, protozoan end viral infections, particularly infections caused 
by mV-l orHIV-2; pain; cancers; diabetes, obesify; anorexia; bulitnia: asthma; Parkinson's disease; acute 



hc^iot failure; liypotensioTi; hypertension; urinaty retention; osteoporosis; angina pectoris; myocardial 
infiuxtion; stroke; ulcers; ustlxaia; allergies; benign pn^static hypertrophy; migraine; vomiting; psychotic and 



neurological disorders, inclufUng anxiety, schizophrenia, manic depression, depression^ delirium, dementia, 
and severe mental i-etardation; and dyskinesias, such as TTnntington's disease orGQles dela 'I'ourett's 



syndrome, hereinafler referred to as "diseases of the invention". In a turther aspect, the invention relates to 
methods for identifying agonists and .mtagonists (e,g., inhibitors) using the materials provided by the 
invention, and treating conditions associated with AXCDI134 imbalance with the identified compounds. In 
a still further aspect, the invention relates to diagnostic assays for detecting diseases associated with 
iniippropriate AXOR34 activity or levels. 

* ■ * 
« 

Ucscription of the Invention 

In a first aspect, the present invention relates to AXOR34 polypeptides. Such polypeptides include: 

(a) an isolated polypeptide encoded by a polynucleotide comprising the sequence of SEQ ID NO: I ; 

(b) an isolated polypeptide comprising a polypeptide sequence l\aving at least ^5%, 96%, 97%, or 
99% identity to the polypeptide setjuence of SIiQ TD N0;2; 

(c) an isolated polypeptide comprising flie polypeptide sequerxcc of SEQ ID N0.2; 

(d) an isolated polypeptide having at least 95%, 96%, 97%, 98%, or 99% identity to the polypeptide 
sequence of S EQ ID N0:2; 

(e) the polypeptide sequence of SnQTDNO:2; 

(f) an isolated polypeptide having or comprising a polypeptide sequence that has an Identity Index of 0.95, 
0.96, 0.97, 0.98, Or 0.99 compared to the polypeptide sequence of SEQ ID NC>:2; and 



(g) fragments and variants oFsiich polyj^ptides in (a) to (f). * 

roJypq)tides of the present invesntion arc believed to l>e nieml)ers of llie G-Protein Coupled 
rrJVLRieceptor family of polypqjtides. 'ITicy are LbCTcfont of interest becaiase G-protein coupled receptors, 
more than any olhur grac family, arc targctii orpharmaceutical intervention. 

The biological properties of the AXOR34 are hereinafter refenred teas "biological activity of 
AXOR34" or "AX01G4 activity". Preferably, a polypeptide of the present invention exhibits at IcaiJt one 
biological activity of AXOR34. 

Polypeptides of the present invention also include variants of the aforementioned polypeptides, 
including all allelic forms and splice variants. Such polypeptidcti vary Irom Ihc reference polypeptide by 
insertions, deletions, and subsb'lutions thai may be conservative ca* noii-conscrvative» or any combinatioh 
thereof. Particularly preferred variants arc those in vrtiich several, for instance Jix>ni 50 to 30. from 30 to 20, 
fium 20 to 10, fiom 10 to 5, from 5 to 3, from 3 to 2, from 2 to 1 or I amino acids arc inserted, substituted, 
or deleted, in any combination. 

Preferred fragments of polypeptides of the present invention indudc an is>olated polypeptide 
comprising an amino acid setjucncc having at least 30, 50 or 100 contiguou*; atnino acids from thts amino 
acid sequence of SEQ ID NO: 2, or an isolated polypeptide comprising an amino acid sequence haying at 
least 30, 50 or 100 contiguous amino acids tnmcated or deleted from the amino acid sequence of SHQ ID 
NO: 2. Preferred fiitgmenlij are biologically active fragments that mediate the biological activity of 
AXOR34, incliidifjg tliosc with a similar activity or an improved.activity, or with a. decreased undesirable 
activity. Also preferred are fho.se fragmenls lhal are antigenic or imraimogenic in an animal, especially in a 
human. 

Fragments of the polyj^cplidcs of the.invention may be employed tor producing the 
corresponding fulHength polypeptide by peptide synthesis; therefore, these variants may be employed us 
intermediates for producing the full-length polypeptides of tJie invention. Hic polypeptides of the present 
invention may be in the form of (he **mature" protein or may be a part of a larger protein such as a 
jjreeursor or a fusion protein. It is often advantageous to include an additional amino acid sequence that 
contains secretory or leader sequences, pro-sequences, sequences that aid in purification, for instance 
multiple histidine residues, or an additional sequence for stability during recornbtcianl production. 

Polypeptides of tlie prudent mvention can be prepared in any suitable mamicr, for instance by 
(.snlation form naturally occuiring sources, from genetieally engineered host cells comprising expression 
systems (vide infra) or by chemical synthesis, using for instance automated peptide synthesizers, or a 
combination of such methods. Means for preparing such polypeptides are well understood in the art 
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In a furftiei- aspect, the present invention relates lo AXOR34 polynucleotides. Such polynuckutides 

include: 

(a) an isolated polynucleotide comprising a polynacleotide sequence: having at least 95%, 96%, 97%, 
98%, or 99% identity to tlie polynucleotide sequence of &EQ ID NO:l ; 

(b) ail isolated polynucleotide comprising the polynucleotide of SKQ TD NO: 1 ; 

(c) an isolated polynucleotide having at least 95%. 96%, 97%, 98%, or 99% identity to the polynucleotide 
ofSEQIDNO:!; 

(d) the isolated polynucleotide of SlsQ ID NO:l; 

(e) an isolated polynucleotide comprising a polynucleotide sequetice encoding a polypeptide sequence 
having at lea.st 95%, 96%, 97%, 98%, or 99% identity lo the polypeptide sequence of ST*Q ID N():2; - 

(f) an isolated polynueleolide comprising a polynucleotide sequence encoding the polypeptide of SliQ ID 
N0:2; 

(g) an isolated polynucleotide having a polynucleotide sequence encoding a polypeptide sequence having at 
least 95%, 96%, 97%, 98%, or 99% identity to the polypeptide sequence of SEQ ID NO:2; 

Q\) an isolated polynucleotide encoding the polypeptide of SEQ ID NO:2; 

(i) an isolated polynucleotide having or coniprising a polynucleotide sequence that has an Identity Index of 
0.95, 0.96, 0.97, 0.98, or 0.99 compared to the polynucleotide sequence of SEQ ID NO: 1; 
(j) an isolated polynucleotide having or comprising a polynucleotide sequence encoding a polypeptide 
sequence that lias an Identity Index 010.95, 0.96, 0.97, 0.98, or 0.99 comparetl to the polypeptide 
sequence of SEQ ID NO:2; and 

polynucleotides that are fragments and variants of the aliove mentioned polynucleotides or thai are 
complementary to above mentioned polynucleotides, over the entire length t^iereof. 

Preferred fragments of polynucleotides of the present invention include an isolated polynucleotide 
comprising an nucleotide sequence having at least 15, 30, 50 or 100 contiguous nucleotides from the 
.sequence of SEQ ID NO: 1, or an isolated polynucleotide comprising an sequence having at least 30, 50 
or 100 contiguous nucleotides truncated or deleted from the sequence of SEQ ID NO: 1 . 

l*refcrrxxl variants of polynucleotides of the present itivention include splice variants, allelic 
variants, and polymorphisms, including polynuclcolides having one or more single nucleotide 
polymorphisms (SNPs), 

Polynucleotides of the present invention also include polynucleotides cneoditig polypeptide variants 
that comprise the amino acid sequence of SEQ TD N0:2 and in which several, for instance Irorn 50 to 30, 
from 30 to 20, Irora 20 to 10, from LO to 5, from 5 to 3, from 3 to 2, from 2 to 1 or 1 amino acid residues are 
substituted, deleted or added, in any combination. 



rrf-70657 





10 



m a ruHher- aspect, Ihc present mvention provide, polyauclcotides lhal are RNA t«hscripts of the 
DNA sequences of the present mvention. Accordingly, there provided an RNA polynucleotide ^t: 
(a) con,pris;esanllNAtranscriplofthcmAsequenceeacodmgthepolyi>eptidcoFSEQrD 

« 

" ' (b) isthcRNAtran««riptofthcI)NAscquenceencodingthcpolypepUUcofSEQroNO:2^ 

(c) comprises an RNA iratuscript of the DNA sequence of SiKQIDNO:!; or 

(d) is the RNA transcript of the DNA seqvience ofSEQ ID NO: 1; 
and KNA poIynucJeotides that are complementary thereto. 

polynucleotide sequence of SF-Q ID NO: I shows homology with Human Growth Hormone 
Secretagogue receptor type 1 IA.D. I lowaxd. et. al., Science 273 (5277). 974-977.. (1996)]. m 
polynucleotide sequence of SEQ ID N0:1 is a clWA sequunce that encodes the polypeptide of SRQ ID 
12 N0:2. Thcpotynucleotide^equencccncodinglhepolypepUdeof S£QIDN0:2maybe identical to the 
4 polypeptide encoding sequence of SEQ ID NO: 1 or it may he a sequence other (ban SEQ ID KOrl . 
\A . which, as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of 
ff(5 SEQ m NO:2^ The polypeptide of SEQ ID N0:2 is related to other proteins of ttie G-Protein Coupled 

7TMR fionily. having homology and/or .Lxuctural similarity with Hutnaa Growth Honnone Secn.tagogue 
receptor type 1 [AD. Howurd. eL al. Science, 273 (5277). 974-977 (1996)J. 
U Preferred polypCTtides and polynucleotides ofttie present invention arc expected to have, int^alia, 

n similar biological fimcUons/pmperties to tieir temologou. polypeptides and polynucleotides. Purthermore. 
% prcfaredpolypcptides and polynucleotides of thcpre.«.nt invention have at least one AXOR.14 activity. 

Polynucleotides of the present invenUonmay be obtained usingstandard cloning and screening 
techniques torn a cDNA library derived fiom m«NA in cells of human l,rain and testis, (see Ibr instance, 
Sambrook at < Molecular Ooning: A Laboratory Manual. 2nd Ed., Cold Spring Harix>r Laboratory Press. 
Cold Spring Tlarbor.N.Y. (19X9)). I'olynucleotidcs of the invention can ako be obtained &om natural 
sources such as genutnie DNA librurics or can be synthesized t^ing weU known and commercially 
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available tccbriiques. 

When polynucleotides of the present invention are used for the recombinant production of 
polypeptides of the present invention, the polynucleotide may include the coding sequence for the mature 
polypeptide, by itself, or the coding sequence for the mature polypeptide in reading frame with other eodmg 
30 sequences, such as ftose encoding a leader or secretory sequence, a pre-, or pro- or prepro- protein sequence, 
or other fiision peptide portions. For example, a marker seq.iencc that facilitates purification of the fused 
polypeptide can be encoded. In certain preferred embodiment:, of this aspect of the invention, the tnark^r 
sequence is a hexa-hislidine peptide, as provided in Ae pQE vector (Qiagpn. Me.) described in Gentz et 
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al. Prtjc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag. IIk; pilynucleotide may also contaia non- 
coding 5 ' and 3 • sctiiicnccs. such as «ran5«5rihed. non-translated sequences. spliciuB and polyadenylation 
signals, ribosomc binding sites and sequence!! thaL slabili/e mRNA. 

Polynucleotides that are identical, or have sufficient identity to a p«.ilynuoleotide sequence: of SF-Q 
5 ID NO: 1 , may be used as hyl)ridi2ation probes for cDNA. and genomic DN A or as primers for a nucleic acid 
janplitication reaction (for instance. PGR). Such probes and primers may be used lo isolate fiill-length 
cDNAs and genomic clones encoding polypeptides of the present invention and to isolate cDNA and 
gtammic clones of other genes (including gcnCS encoding paralogs ixom human sources and orthologs and 
paralogs from species other than human) tliat have a high sequence similarity to SEQ ID N0:1, typically at 
1 0 least 95% identity. IWencd probes itod primers will genwaUy coir^jrise at lea.st 1 5 nucleotides, preferably, 
at least 30 nucleotides and may have at least 50, if not at lea.st 1 (M) nucIeolideB. Particularly prcfeired probes 
will have between 30 and 50 nucleotides. Particularly prcfwted primers will have between 20 and 25 
nucleotides. 

* 

A polynucleotide encoOing a polypeptide of Oie present invention, including homologs fixnn species 
other than human, may be obtained by a process comprising the steps of screening a 1 ilxary under .stringent 
hybridization conditions with a labeled probe having the sequence of SF-Q TD Na ! or a fragment thCTeof, 
preferably of at least 15 nucleotides; and isolating tiill-length cDNA and genomic clones containing said 
polynucleotide sequence. Such hybridization techniques are well Vnown to tlie .skilled artisan. I'referred 
siringent hybridization conditions include overnight incubation at 42"(: in a solution comprising: 50% 
fcjimamide, SxSSC (150mMNaCl, 15mM trisodium citrate), 50 mM sodimn phosphate (pH 7.6). 5x 
Donhardfs solution, 10 % dextran sulfate, and 20 micrngram/ml dcnalurud, sheared sahnon sperm DNA; 
followed by washing the filters in 0. Ix SSC at about 65^0. Thus tfie present invention also includes isolated 
polynucleotides, preferably with a nucleotide sequence of at least 100, obtained by screening a hlwaty 
under stringent hybridiriition conditions witli a labeled probe having Ihe sequence of SEQ TD NO: i or a 
25 fiagrnent tfiereof, preferably of at least 1 5 nucleotides. 

llie skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be 
ineOTnpletc, bi that the region codintj for the polypeptide does not extend all the way ttnrough to the 5* • 
terminus. Hiis is a consequence of reverse transcriptase, an enzyme with itiherently low "processivity" (a 
measure of the ability of the enTyme to remain attached to the template during the polyttieriTation 
30 reaction), failing to complete a DNA copy oftheml<NAlcmplaU:durbg first st^^^^ 

There arc several methods available and well known to those skilled in the art to obtain fiill- 
length cDNAs, or extend short eDNAs, fox example those based on the iricOiod of Rapid Amplification of 
cDNA ends (RACE) (see, for example, Frolmum ct al.. Proc Nat A.cad Sci USA 85, 8998-9002, 1988). 
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Recent modifications of the technique;, exemplified by the Marathon (trade mark) technoloey (Clontech,. 
Laboratories. Inc.) for e;iainplc, have significantly simpli ficd the sc;truh for longer cDNAs. In the 
Marathon (trade mark) technology,. cDNAs have been prct)ared fron, niRNA extracted fionr, a chosen 
tissue and an -aduptor^ sequence liguted onto each end. Nucleic acid amplification (PCR) is then carried 
out to amplify ihe "missing" 5' end of the cDNA using a co*«bination of sene specific and adaptor 
specific oligoniicleotide primm. Tlie PCR-rcaction is then repeated ming "nested' primers, that is. 
pritnera designed to anneal wilhin the amplified product (typically an adapter specific primer thai anneals 
further 3' in the adaptor sequence and a gene specific primer that anneals finther 5' in the known gene 
sequence). The products of this reaction can Ihcn be analyzed by DNA sequencing and a full-length 
cDNA conslTUctBd either by joining the product directly lo the existing cDNA to give a complete 
sequence, or canying out a separate fiill-length PCB. using the new sequence infarmation for the design 
oftbe 5' primer. 

Recombinanl polypqrtides of the present invention may be prepared by processes well known in llic 
art fiorn genetrcally engineered host cells comprising ux.prcssion .systems. Accordingly, in a fiirthcr aspept. 
the present invention relates to expression systems comprising a polynucleotide or polynucleotides of the 
present invenUon. to ho-tt cells which are genetically engineered with such ex.pression systems and to «ie 
production of polypeptides of t}ie invention by recombinant techniques. CcU-frec Irmslation systems can 
also be employed to produce such proteins using WAs derived fiom Ihe DNA constructs of the present 
invcntiun. 

For recombinant production, host cells can be genetically engineered to incoiporatc expression 
systems or portions thcnaif for polynucleotide.s of the present invcntion-Polynucleolidcs maybe introduced 
into host eeUs by methods described in many standard laboratory manuals, such a? Davis et al, Basic 
N4ethods in Molecular Biology (1986) and Sambrook cf/ c/.(/Wd). I'rcfared meOiods of introducing 
polynucleotides into host cells include, for instatice, calcium phosphate transtection, DEAE-dexlrati 
mediated tranafcction, transvection. micro-injection, cationic lipid-mediated traasfection, electroporation, 
transduction, scrape loading, ballisliu introduction or infection. 

Representative e^tamplea of appropriate hosts include bacterial cells, such as Streptococci, 
Staphylococci, K. colt, Streptomyces and BacUlus subtilis cells; fimgid ccUs. such a.s yeast cells and 
AspergiHus cells; insect cells such as Drosaphih S2 and Spodoptera Sf9 cells; animsil ccTI.s .such as CHO. 
COS, I leU, CA21, 3T3, TBI IK. IIRK 293 and Bowes melanoma cells; and plant cells. 

A great variety of expression systems can be used, for instance, cliromosdmal, episomal and vinis- 
doived systems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from ttansposons. from 
yeast episomcs, from insration dements, from yeast chromosomal cletnents. from viruses such as 



baculoviruses. papova vmiscs, such iis SV40. vaccinia viruses, adeflovimscs, fowl pox viiuscs, pscudorabies 
vimses and retroviniscs, and vcctora derived from combinatioos fliercof, such as those derived ftom plasmid 
and bacicriopbaBe genetic dcmiaits, such as cosmids and pbageinids. The cjeprcs-vioti systems may contain 
control regions lhat regulate as well as engender expression. Getverally. any system or vector that is able to 
maintain, propagate or express a polynucleotide to produce a polypeptide in a host may he used. 'Ihc 
appropriate polynucleotide sequence may be inserted into an'cxpression system by any of a variety of well- 
known and routine techniques, such as, tor example, those set forth in Samhrook et al, {ibid). Appropriate 
secretion signals may he incorporated into the desired polypeptide to aJiow secretion of the translated 
protein into the lumen offlje endoplasmic reticulum, tlw periplastic si)ace or the extracellular environment 
These signals may lie endogenous to the polypeptide or they may he hetcrologons signals. 

If a polypeptide of the ^rcsent invention is ti> be expressed for use in screening assays, it is gcnbrally 
preferred lhat the iMilypeptjde be produced at the surface of the cell, in this event, tlie cells may be 
harvested prior to use in the screening assay: If the polypeptide is secreted into the medium, the medium 
can be recovcfcd in order to recover and purify the polypeptide. If produced intraoellularly, the cells 
must first be lysed before the polypqjtidc is recovered. 

Polypeptides of the present invention csm be recovered and purilicd firotn recombinant cell cultures 
by well-known mctiiods including ammonium sulfate or ethanol precipitation, acid extraction, anion or 
cation exchange chromatography, phosphocellulose chromatography, hydrophobic interaction 
chromatography, affinity chiumatography, hydroxylapaUte chromatography andleotin chromatography. 
Most preferably, high performance liquid chromiitogiaphy is employed for purification. Well known 
techniques for refolding proteins may be employed to regenerate active cpnformation when the polypeptide 
is denatured during intraccUular synthesis, isolation and/or purificalion. 

Polynucleotides of the present invention may be used as diagnostic reagcaits, Qirough detecting 
mutations in the as.<Mx:ia1ed gene. Detection of a mutated form of the gene charaelen/£d by the 
polynucleotide of SEQ ID NO: 1 in the cDNA or genomic sequence and which is associated with a 
dysfunction will provide a diagnostic tool that can add to. or define, a diagnosis of a disea..*, or 
susceptiliility to a disejisc. which results from under-cxprcs.sinn, over-oqnrcs.'sion or altered spalial or 
temporal expttission of the gene. Indiviiluals carrying mutations in the gene may he detectctl al the DNA 
level by a variety of techn iques well known in the art 

Nucleic Jieids for tiiagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, 
tissue biopsy or autopsy material. Ihe genomic DNA may be used direcUy for detection or it may be 
amplified enzymaticaily by using PGR, pnJembly R'l -PGR. or other amplification techniques prior to 
analysis. llNA or cDNA may also be u-sed in similar iiishion. Deletions and in.sertions can be detected by a 
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identified by hybridizing amplificci DNA to labeled AXOK34 t.ucleotide. sequences. Perfectly matched 
sequences can be dislmguished ftom mismatched duplexes by RNase digestion <,r by diffcreiices in mclling 
temperatures. DNA sequence difference may also be detected by alterations in the elccfiophoretic mobility 
of DNA fraginente in gels, with or wiO-out dcnaluring agents, or by dicelDNA sequencing (see. for 
instance. Myuts at al., ScicTiCC (1985) 230:1242). Sequence changes at specific lo^tions may also be 
revealed by nuclease protection assays, such a.s liNase and SI proteeUon or the chemical cleavage method 
(see Cotton et al.. Proc Natl Acad Sci USA (1985) 85 : 4397-4401). 

An array of oligonucleotidcii probes comprising AXOR34 polynucleotide sequence or fragments 
thereof can be constr^icted to conduct ef&cient screening o£e.g., genetie mutations. Such arrays are 
preterably high density arrays or grids. Anay technology methods are well known and have general 
appUcabiUty and can be used to address a variety of quesrtions in molecular genetics including gene 
expression, genetic linkage, and genetic variabiUty. see, for example. M. C^iee et aL. Science. 274, 610-613 
(1996) and other refcKaices cited herein. 

Ddeclion of abnormally dccrcasal or.increased levels of polypeptide or roRNA expression may 
also be used tor diagnosing or determining susceptibilily of a subject to a disease of the invention. 
Decrea.sed or increased expression can be measured at the RNA level u.qing any of Qic methods well 
known in the art for the quantitation of polynutleotides. suuh as, for example, nucleic acid amplification, 
for instance PGR, RT-PCR, RNase protection. Northern blolling and other hybridization methods. Assay 
techniques that can be used to determine levels of a protem, such as a polypeptide of the present invention, 
in a .sample derived trom a host are well-known to those of skill in the art. Such assay methods include 
nuijo-immunoassays, compctitive^bindrng assays. Wcsten» Blot analysis and TILTSA assays. 

Thus in another aspect, the present invention relates to a diagnostic kit comprising: 

(a) a polynucleotide of tlte preaent invention, preferably the nucleotide sequence of SEQ 10 NO: I . or a 
foigmenit or an "RNA transcripl thcrwf; 

(b) a nucleotide sequence complementary to that o f (a); 

(c) a polypeptide of tlie present invention, prcToTably the polypeptide of SEQ ID NO:2 or a fragmenl 

thereof; or ^ 

(d) an antibody to a polypeptide of die present invention, preferably to the polypeptide of SEQ TD NO:2. 

rt will be appreciated tliat in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. Such a kit will be of use in diagnosing a disca-se or susccpti-bil ity t6 a disease, particularly 

diseases of Ihc invcnlion, amongst others. 



Ttc polyriicl..,lHlc scqucnces.of thcprcsent iiv^^ 
studies. .•)1,c.scqu«i«JsspecfficaUytarBcU:dto.and«Tihybri<l^^^ 
individual human chromosoihc. Tlie mapping of relevant sc«,aeaces to chroirio^vrnt^ ac^^ 
present invention is an inqjortai^l first step in coTTTlatine those sequ«^^^ 

Once a sequence ha« l>een mapped to u r«cise chroxnosomaV locuUm, the physical position of the sequence 
on the chrcnnmome can be coiTckted with gcnclic tnap date. Such data ai« found in, for exumple. V. 
McKiurfck, Menddi^m Inheritance in Man (available on-line OTOUgih Joha. Hopkins University Welch 
Medical Lihraryr). ITie rchiUonship between gene, and diseases tlmthave been tr,apped to the same 
chromosomal region are then identified through linkage analysis (eO-iJ>heritance of physically adjacent 
genes). Precise human chromosomal locaUsalions for a genomic sequence (gene, frngmeat etc.) can he 
determined using R^iatiot, Hybrid 0<H) Mapping (Walter. M. Spillett. D.. Thomas. P.. Weissenbach. J., 
and (Joodfellow, P.. (1994) A method for conirtructing radiation hybrid maps of whole genuihcs. Nature 
Cienetics 7. 22-28). A number ofRH paneLs are available from Research Genetics (Huntsville. AL, USA) 
e.g. Oxc GeneDridge4 KH panel (Hum Mol Genet 1996 Mar.5 (3):339-46 A radiation hybrid map of the 
human genome. Gyapay G. Schmitt K. Fizames C, Jones H. Vega-Czamy N. Spillett D. MusdctD. 
Pxud'Homme JF, Dft C. Auffray C, Morissettc J. Wei.ssenbach J. GnodfeUow PN). To determine the 
clu-omosomal location of a gene using this panel, 93 PCRs are performed using primers designed from 
the gene of interest on llH DNAs. Each of these DNAs contains random human genomic fragments 
mai^itained in a hamster background. (human / hamster hybrid cell lines). Tliesc PGR. result in 93 scores 
indicating the presence or absence of the PCR product of the gene of interest. TT.ese scores ate compared 
with scores created using PCR products from genomic sequences of known location. This comparison is 
conducted at hltp-y/www.genomc.wi.mit.e<W. The gene of the present mvcntion maps to human 
cliromosomc 5q32. 

TTie polynucleotide sequences of the present invention arc also valuable tools for tis-sue expression 
sUidies. Such studies aUow fte determination of expres-sionpallcms of polynucleotides of tlie present 
invention which may give an indication as to the expression patterns of the encoded polypeptides in tissues, 
by detecting the mKNAii that encode them, ihe leehr.ique.s used arc well known in the art and include in 
situ hybridi7ation techniques to clones ;urayed on a grid, such a.s cDNA m.tcroarray hybridization (Schcnu ai 
al. Science. 270. 467-470, 1995 and Sh^oaetal, Genome Res. 6. 639-645. 1996) ar,d nucleotide 
amplification techniques .such a.s PCR. A prcfcned method uses the TAQMAN (Trade m»rV) technology 
available from Pcrkin Ehncr. Results from th^ studies ca.i provide ^n indicatiocn of the normal fanction of 
thcpolypeptide in the organism, m addition, comparative studies of the normal expression pattern of 
mRNAs with that of mRNAs encoded by an alternative form of the same gene (for example, one having an. 
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alteration In polypeptide c<M.lmg potential or a regulatory mutation) can provide valuable insights into the 
role of ^e polypeptides ot ihc present invention, or that of inappropriate expression thereof in disease. Such 
jnappropduU; expression may lie of a temporal^ spatial or simply quantitative nature. 

The polypeptides of the present invention aiie expressed in the brain and testis. 

A further aspect of the present invention relates to antibodies. The polypeptides of the invention or 
their fragments, or cells expressing them, can be used as immimoKcns to produce antibodies that arc 
inmiunospcctfie for polypeptides of the present invention. The term ••irTmnimospeciric" tncans that \e 
antibodies Iwive substantially greater afEbiity for the polypieptiiles of the invention than their affinity for othcsr 
related polypeptides in the prior art. 

Antibodies generated against polypeptides of the present invention may be obtained by 
administering the polypeptides or epitope-bcaiing fragments, or cells to an animal, preferably a non-human 
animal, using routine protocols. For preparation of monoclonal antilwdics, any technique which provides 
antibodies produeed by continuous cell line cultures can ho used. Examples include the hybridoma 
technique (JCohler, G. and Milstein, C, Nature (1975) 256:495-497), the trioma technique, Iho human B-cell 
hybridoma technique (Kozbor ei aL, Itnmunology Today (1 983) 4:72) and tlic EBV-hybriduma technique 
(Cole et aL, Monocloiuii Antibodies and Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985), 

Tcchniqucfij for the production of Bingle chain antibodies, such as those dcscril-ied in U.S. Patent No, 
4,946»778, can also be adapted to produce 5sinfile chain antil>odies to f>olypepttdc.s of this invention. Also, 
transgenic mice, or other organitans, including other mammals, may be used tn express human i^-ed 
antibodies. 

The above-described antibodies maybe employed to isolate or to identify clones expressing tfie 
polypeptide or to purity the polypeptides by aHinity chroroatography. Antibodies agaiml polypeptides of 
the present invention may also he employed to treat disea-ses of tiie invention, amongst ofhexs. 

Polypeptides and polynucleotides of the present invention tnay also be used as vaccines. 
Accordingly, in a further aspect, the present invention relates to a method for inducing an immunological 
resijpnse in a mammal that comprises inoculating the raammaJ with a polypeptide of the present 
invention, adequate to produce antibody and/or T cell immune response, including, for example, 
eylokine-producing T cells or cytoloxic 1' cells, to protect said animal from disease, whether that disease 
is already established within the individual or not An irnttiurvological response in a mammal may also he 
induced by a method comprises dehvering a polypeptide of the present invention via a vector directing 
expression of the polynuuleotide and coditig for the polypeptide in pivo in order to induce such an 
immunologieal response to produce antibody to protect said animal from di.seases of the invention. One 
way of administering the vector is by acceleniting it into the desired cells as a coating on particles or 



otherwise. Such nucleic iicid vector may comprise DNA.krMA. a modifiwUapleic acid, .)TaDNAyUNA 
hybrid. For use a vaccine, a polypeptide or a nucleic acid vector will be nonnally pTtjvided as a vacoitie 
foimulation (cotnpositioTi). The formulation inay fiiiliier coiriprise a suitable carrier. Since a polypeptide 
may be broken down in the stonaach, it is preferably ailnj inistered parcnterally (for {iLStance, 
subcutaneous. inlTa-rnuscular. inlravaioas or intra-tlcrtnal-injccUon). Formulalions suitable for 
paiunteral adminislration include aqueous and non-aqueoas sterile injection solutions that may contain 
anti-OAidatits, buffers, bacteriostatK and solutes that render tiie formulaUon iostonio with the blood of the 
recipient atid aqueoias and non-aqueous sterile su.'Jiiensions thiit way include suspending agents or 
thickening agents. The formulations may he presented in unit-dose or inulti-do.se containers, for 
example, sealed ampoules and vials and may be stored in a lrcc-.£e-dried condidon requiring only the 
addition of Ihc sterile liqujd earner immediately prior to use. The vaccine foimulation may also include 
adjuvant systems for eiihajicing the immunogeoicity of the formulation, such as oil-in water systems and 
other systcm&laiown in the art. The dosage will depend on Ihc specific activity of the vaccine and ean be 
readily detcrtnined by routine experimentation. 

Polypeptides of the present invention have one or more biologieal functions that are of relevance in 
one or more disease states, in particular the diseases of the invention hereinbefore merttioned. It is therefore 
usellil to identify compounds (hiit stimulate or inhibit Ihc function or level of the polypeptide. Accordingly, 
in a fiirther aspect, the present itivention provides for a method of seieening compounds to identify tfio.se 
that "stimulate or inlM"bit the function or level of the polypeptide. Such methods identify agonists or 
antagonists that may be employed for therapeutic and prophylacUe purposes for such diseases of the 
invention 9S liereinbefore menUoned. Compounds may be identified fiom a variety of sources, for example, 
cells, ceU-fiee preparations, chemical libmries, collections of chemical comp<5unds. and nahiral product 
mixtures. Such agomsts or antagonists so-identified may be natural or modified .substrains, ligands, 
rcccptora, enzymes, elc.. as fee oa.'je may be, of the polypeptide; a structural or functional mimetic thereof 
(see Cohgan et a/.. Current Protocols in Immunology l(2):CTiapter 5 (1991)) OC a small molecule. Such 
small molecules preferably have a molecular weight below 2,1)00 daltons, more preferably between 300 
md 1,000 daltons, and most preferoWy between 400 and 700 «laltons. It is prclfcrrcd that these small 

molecules are organic molecules. 

Tlie screening method may simply measaire the binding of a candidate cbnq)ouod to tfie 
polypeptide, or to cells or membranes bearing the polypeptide, or a fusion protein thereof, by means of a 
label directly or mdif ectly associated with the candidate compound. Alternatively, the screening meUiod 
may involve measuring or detecting (qualitatively or quantitatively) the cotnpetitive binding of a 
candidate compound to flje polypeptide against a labeled competitor (e.g. agonist or antaeoni.st). Further, 



. these scTccning methods may test wlicihcr tiie candidate compoxjiid rcsulls in a signal generated by 
acHvation or inhibition of the polypeptide, using detection systenisappropriate to the cells bearing the 
polypeptide. Tniubitors of activation aie generally assayed in the presence of a known agonist and the 
effect on activation by the agonist by the presence of the candidate compound i$ observed. Further, the 
screening mctbods may simply comprise the steps of mixing a candidate compound with a solution 
containing a polypeptide of the pTe5?ent invention, to foim a mixture, measuring a AXOR34 activity in the 
mixture, and comparing the AXOR34 activity of the mixture to a control mixture which contains no 
candidate compound. 

Polypeptides of the present invention may be employed in conventional low capacity screening 
methods and also in high-througl^ut screening (HTS) forniEte. Such H'fS formats include not only ttie 
well-established use of 96- and; more recently, 384-well micoti tcr plates but also emerging methods such 
as flie nanowell method described by Schullek et al, Anal Biuchem., 246, 20-29, (1997). 

r 

Fusion proteins, such as tiiose made from Fc portion and AXOli34 polypeptide, as hereinbefore 
described, ctm also be used fur high- throughput scrccming assays to identify antHgOni^t.s for ihc 

polypeptide of the present invention (see D. Bennett et al., J Mol llecognition, 8:52-58 (1995); and K, ' 
Jolianson et al, J Biol Chem, 270(U0t9459-9471 (1995))* 

One screening technique includes the use of cells which express the receptor of this invention (for 

example, transfected C.UO cells) in a syslcm which measurtss extracellular pH or hitracellular calcium 

* * 

changes cau-sed by receptor activation- In this technique^^ compounds may be contacted with cells expressing 
the receptor polypeptide of the present invention. A second messenger response, e.g-, signal transduction, 
pU changes, or changes in calciiim level, is then measured to detennine whether the potential compound 
activates or inhibits the receptor. " ^ . 

Anothermelhod involves screening for receptor inhibitoors by determining inhibition or stimulation 
of receptor-mediated cAMl* and/or adenylate cyclase accumulation. Such a method involves transfeetmg a 
cukaryotic c^ll with the receptor of this inveation to express the receptor on the cell surface, llie cell is then 
exposed to potential antagonists in the presence of tlie receptor of this invention. The amount of cAMP 
accumulation is then measiwrcd. If the porential antagonist binds the receptor, and thiui inhibits recqptor 
binding, the le\'el8 of rcceptur-mediated cAMP, or adenylate cyclase, activity vw-ill be reduced or increased. 

Another method for detecting agonists or antagonists for the receptor of the present invention is the 
yeast based technology as described in U.S. Puttnt No. 5,482,835. 

lie polynuoleoUdos. polypeptides and antibodies to (he polypeptide of the present invention may 
also be used to configure screening metliods tor detecting t}\e effect of added compoumls on tlie 
production of mRNA and polypeptide in cells. For example, an BLISA assay may be constructed for 



inciiMrriTig secreted 6r cell assf^ciated levels of polypeptide using aionoclonat and polyblmial jmlibodics 
by standard metliods tooWn in tlie art. "Hiis can he used to discover agents that may ir hibit or enhance : 
the production of polypeptide (also caUed antagonist or agonist, respectively) from suitably manipuIaU^l = 

cells or tissues. 

/V polypeptide of the presetit invention may be ased to identify mcTrhrane bound or soluble 
reccpl<«i;, if any, tltrough standard receptor binding techniques known in the ait Tliese include, but are 
nol limited to. ligand binding and crosslinking assays in which the polypqrtide is labeled with a 
radioactive isotope (for instance, ^'^h). chemically tnodified (for instance, biotinylated). or fused to a 
peptide sequence suitable for detection or puriftcation, and incubated with a source of the putative 
receptor (cells, cell membranes, cell supcniatants, tissue extracts, bodily fluids). Other methods include 
biophysical techniques such as surface plasmon resonance and spectroscopy, l-hese screening methods 
may ako be used to identify agonists and anlaeoni.sts of the polypeptide that compete witli the binding of 
the polypeptide to its receptors, if any. Standard methods for conducting such assays are well understood 
in the arL 

Examples of smlagunists of polypesptidcs of the present invention include antibodies or, in sorae 
cases, oligonucleotides or proteins tkvt arc closely related to flic ligands, Rubstrates, luctptors, enzymes, etc., 
as the case may be, of the polypeptide, e-g., a fragment of the hgands, substrates, receptors, ctwymes, etc.; or 
a small molecule that bind to the polypeptide of the present invention but do not elicit a response, so that the 

activity of the polypeptide is prevented. 

Scfreening methods may also itivolve the use of Lratisgenic technology and AXOR34 gene. The 
art of coastruciing transgenic animals is well established. For example, the AXC3R34 gene may be 

m 

introduced Ihrough niicrx) injection into the male pronucleus oflertili/^ oocytes, rulrovira] transfer into 
pre- or posUimplantation embryos, or injection of genetically modified, such as by eleclropoiration, 
embryonic stem cells into host blastocysts. Particularly useful transgenic animals arc so-called "knock- 
iTi" atiimals in which an animal gene is replaced by the hun\an equivalent witliin the genome of that 
animal. Knock-in tnmsgcnic imimals are useful in the elxug discoveiy process, for target validation, 
where the compound is specific for the huihan target Other refill transgenic animals are so-called 
•'knocTc-out" animals in which the expression of the animal ortbolog of a polypeptide of tJie present 
invention and encoded by an endogenous DNA sequence in a cell is partially or completely annulled. 
The gene knock-out may be targeted to specific cells or tissue.*?, may occur ottly in cerUiin cells or tissues 
as a consequence of the limitations of the technology, or may occur in all, or substantially all, cells in the 
animal. Transgenic animal technology also offers a whole animal expression-cloning system in which 
introduced genes are expressed to give large amouiits of polypeptides of the present invention 
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Screening kits' tbrune ia the aboi^e described mclhods lorin a furthw aspect of the present 

. * ■ ■ * . . ** ■ . ■ 

invention.' Such sc-nrcening kits w>inprisc: . ' • 

* * ■ * ■ 

(a) aiM>lypeptidcofdieprc.scritinventi«>n: .. • . . ••■ 

(b) areconibinantceUeaprcssingapolyt*PtideoftJiepTcseiitmveiitioTii 

(c) a eell membrane expressing a polypeptide of the present iuvenlion; or 

(d) an antibody to a polypeptide of the presenl irwentiim; 
which polypeptide is prcrcrably that of SEQ TO NO -.2. 

It will he appreciated flut in any such kit, (a), (b), (c) or (d) may comprise a substantial 

component. 



Glossary 

The folIowiDg definitions are provided to fadllitate understanding of certain terms used frequently 
^- hereinbefore. 

ly ••Anlibodies" as used lierein includes polyclonal and monoclonal antibodies, ohnneric, single 

[*J 5 chaiti, and humanized antibodies, as well as Fab fragnients. including the products of an 
''^ Fah or other immunoglohulia expression library. 

r "Isolated" means altered "by the hand of mati" from iU natural slate, i.e., if il occurs in nahire, it 

H has been changed or removed from its original environment, or both. For example, a polynucleotide or a 
n- polypeptide nahiraUy present in a hving organism is not "isolated.", but the same polynucleotide or 
■320 polypeptide separated from the coexisting materials of its naUaal state is "isolated", as the term is employed 
^5 herein. Moreover, a polynucleotide or polypeptide that is introduced into an orgamsm by transformation, 
genetic manipulation or by any other recomt?inant method is "i-solated" even if it is still present in said 
organism, which organ ism may be 1 iving or non-1 iving. 

'■Polynucleotide" getierally refers to any polyribonucleotide (1<NA) or polydcoxrihonucleotide 
25 (DNA), which may be unmodified or modified RN A or DN A . "PolyiiUisleotides" include, without 
1 imitation, single- and double-stranded DNA, DNA that is a mixture of single- and double-stranded 
regions, single- and doublc-slianded RMA, and KN A that is mixture of single- and double-sfawided 
regions, hybrid molecules comprising DNA and 1<NA that may be .singic-stranded or. more typically, 
double-stranded or a mixture of single- and double-stranded regions. In addition, "polynucleotide" refers 
30 to triple-stranded regions comprising RNA or DNA or both RNA and DNA. Tlie term "potynucleotide" 
also includes DNAs or RNAs conUining one or moie modified bases and DNAs or RN As xiHfh backbones 
modified for stability or for other reasons. "Modified" bases include, for example, trilylated bases and 
unu.sual bases such as inosine. A variety of modifications may be made to DNA and RNA; thus. 



polynucleotides as>pica1,yfou.d in ..U.e, as well as the chemical fox^ ofDN A and RNA • : ^, 
characteristic of viru-^s and cdh. -Tolynuclcotid." also «nhraces relatively short polynucleotiaes. oft^ 

rcferrctl to as oligoniicl&oLides. ^ 

-Tolypeptide" refers to any polypeptide enmpHsir^g two or more amiB« aci.ls jomed to each other 
by peptide horxds or modified peptide Ws. i.e., peptide isosleres. "Polypeptide" refers to both abort 
eha^s eonunomy retired to as peptides, oligopeptides or oHgor^er., and ^0 longer ehair., geaerafly 
referred to as proteins. Polypeptides tnay contain amirxo acids other tlu«, the 20 gune-cncoded amtao 
acids «Tolypeptide.s" include ammo acid sequences modified either by nataral processes, such as post- 
translational processing, or by ehemieal o^odifieation techniques that are well known in the art Such 
„,odifieations are well described in basic texb* and ir. more detailed monographs, as well as m a 
voluminous research literutu... Modifications n,ay occur anywhere m apolypeptide, aneludmg Ihe 
peptide baeklMTne. the amino acid side-chains ard the amir,o or carboxyl termhu. It will be apprecxated 
ftattheBametypeofmodifieationmaybeprcsenttothesameorvaxyingdegreesatseverals.^^ 

given polypeptide. Also, a given polypeptide may contain many types of irodifieations. Polypeptides 
rr^y be branched as a result of ubiquitination. and Ihey may be eyeUc. with or without hranching. Cyohc. 
bnmched and b.^ehed cyclic polypeptides may result from post-translation natural proees-ses or maybe 
tnade. by synthetic methods. Modifioatioi^s include acetylution. aoylation. ADP-ribosyhition. amxdation. 
biotinylation. eovalent attachment of flavin, covalent attaehmenl of a heme moiety, covulent attachment 
of a nucleotide or nucleotide derivative, oovalent attachment of a lipid or lipid dcnvalive, cogent 
attachment of phosphotidylinosilol. cros-s-linking, cyclization. disulfide bond formation, dcmelhylahon. 
fomiation of eovalent cross-)inb>. formation of cystine, formation of pytogiulamate. fomiylation. 
gimima-carboxylation, giycosylation. C.PI anchor fomiation. hydroxylation, iodinatioa. methylation. 
myristoylaUon. oxidation, proteolytic processing, phosphorylation, preoylation. raecmizatioo. 
selenoylation. sullation. tit«>sfcr-RNA trtediated addition of amino acids to proteins such a« argitorlaUoa. 
and ubiquitination (see, for inslanee. Prolans - Structuie and Molecular Ihuperties. 2ndF.d. 
T E Creighton. W. II. Freeman smd Cot«pany, New Vork, 1993; Wold. F., Post-translational Protem 
Modifications: Perspectives and l^rospeuts. 1.12. m Poi«-tiunsktiom.l Covalent Modification of Protems. 
B C Johnson. Ed. Academic Press, Nev, York, 1983; SeifteT^r a/.. "Analysis for protem 
and nonprotein cofactor.". MeOi F.nzyt„ol. 182, 626-646. 1990. and Kattan aL, "Protein Synlhesxs: 
Past-tnmslational Modifications and Aging". Am NY Acad Sci. 663. 48-62, 1592). 

"Fragment" of a polypeptide sequence refers to a polypepti^le sequence that is shorter than tiie 
reference sequence but that retains esseatiaJly Oie same biological function or activity as the reference 



polypeptide. "Fragment" of a polynucleotide sequchce refers to a polynucleotide scqaciice'thal is shorter 
than tlie refercnoc sequence of S HQ ID NO: 1 . 

"Vaiianl" refers to a polynucleotide or polypeptide that differs from a reference polynucleotide or 
poJypc|)tide, "but rctAiiis tlie essential properties thereof A typical valiant of u polynucleotide differs in 
-nucleotide sequeace from the reference polynuclcu)tide. Changes in the nucleotide sequence of the 
variant may. or may not altcT the aTnino acid sequence of a polypeptide encoded by the reference 
polynucleotide. Nucleotide changes may result in amino acid snbstitulions, additions, delctton-s, fusions 
and tmncationi* in tbe polypeptide encoded by the reference sequence, as discutwjed below. A typical 

♦ 

variant of a polypeptide ditTers in amino acid sequence from the icfcrenGe polypeptide. Grcncrally, 
alterations are limited so that the sequencer of the reference polypeptide and the variant arc closely 
similar overall and, in njany regions, identical. A variant and reference polypeptide may differ in ainrno 
acid sequence by one or more substitutiens, insertions, deletions in any combination. A substituted or 
inserted amino acid residue may or n»ay not he one encoded by the genetic code. 'I'ypical conservative 
substitutions include Gly, Ala; Val, He, I -eu; Asp, Glu; Am, Gin; Ser, Ibr, [ .ys, Arg; and Fhc and Tyt. A 
variant of a polynucleotide or polypeptide may be naturally occurring such as an allele, or it may be a 
variant that is not known to occur naturally. Non-naturaliy occiming variants of polynucleotides and 
polypeptides may l>e made by mutagenesis techniques or by direct synthesis. Also included as variants 
are polypeptides having one or more post-translational modifications, tor instance glycosylation, 
phosphorylation, methylation, ADP ribosylation and the like. Embodiments include methylation of the 
N-terminal amino acid, phosphorylations of serines and threonines and modification of Oterminal 
glycines. 

"Allele" refers to one of two or more alternative forms of a gene oecuiring at a given locus in the 
genome. 

"Polymorphism" refers to a variation in nucleotide sequence (and encoded polypei>tidc sequence, 
if relevant) at a given position in the genome within a population. 

"Single Nucleotide Polyniorphism" (SNP) refers to the occurrence of nucleotide variability at a 
single nucleotide position in the genome, within a population. An SNP may occur within a gene or 
within intergciiic regions of Ihe genome. SNPs can he assayed using Allele Specific Amplificatian 
(ASA). For the process at least 3 primers are required. A conitnon primer is used in reverse complement 
to the polymorphism being assayed. This eoiimion primer can be between 50 and 1 500 hps from the 
polymoiphie base. Tht other two (or more) primers are identical to each other except that the final 3' 
base wobbles to match one of the two (or more) alleles that make up the polymorphism. Two (or more) 



PGR reilicms Oicn coniiacted on sample DNA, each using tlie conrnion ptiincr arid on6 of ihc Allele ; 
Specifics Primers. • \ * ...... 

"Splice Variant" as used hcrcm refers; lo cDNA rroiecules produced from KNA molecules 
initially Lranscribcil fmm the same gL-noniic DNfA sequence hut which have imdcrgrme altemative RNA 
5 splicitig. Alleniative RNA splicing occurs when a primary RNA iT^iiscript untlcrgoes splicing, generally 
for the removal of introns, which results in the production of more tlian one niBNA molecule each of that 
may eacodc different amino acid seqiienucs. Tht term splice variant also refers lo the proteins encoded 

by the above cDNA molecules. 

"Identity" reflects a relationship between two or more |>olypeptide sequences or two or more 
1 0 polynucleotide sequences, determined by comparing the sequences. In genial, identity refers to an exact 

nucleotide to nucleotide or amino acid to amino acid correspondence of the two polynucleotide or two 
S3 polypeptide sequences, respectively, over the length of the sequences being compared. 
^3 "% Identity" - For sequences where there is not an exact correspondence, a "% identity" may l>e 

determined, tn general, the two sequences to be compared arc aligned to give a maximum correlation 
fi 5 between the sequences. Tl>is may include inserting "gaps" in either one or both sequences, to cnlxai\cc the 
^\ degree of alignmenL A % identity may be determined over the whole length of each of tire sequences 
being compared (so-called global alignment), thiit its particularly suitable for sequences of the same or 
vefy similar length, or over shorter, defined lengths (so-called local ahgnment), that is more suitable for 

C3 sequences of imequal length, . 

"Similarity" is a further, more sophisticated measure of the relationship between two polypeptide 
sequences. In general, "similarity" means a comparison between ttie armno acids of two polypeptide 
chains, on a residue by residue basis, taking into account not only exact correspondences between a 
between pairs of residues, one from each of the sequences being compared (as tor identity) but also, 
where there is not an exact concspondence, whether, on an evolulkmary basis, one rcsitluc is a likely 

25 substitute for the other. This likelihood has an associated "score" from which the "% similarity" of the 
two sequraiccs can then be detennincd. 

Metiiods for compaiine the identity and similarity of two or more sequences are well known in 
the art. Thus for instance, programs available in the Wisconsin Sequence Analysis Package, version 9:1 
(Devereujc J et al, Wucleic Acids Res. 12, 387-395. 1984, available from Genetic Computep (iroup, 

30 Madison, Wisconsin, TISA), for example the progtattis nESTFlT and GAP, may be used to determine the 
% identity between two polynucleotides and the % identity and the % similarity between two polypeptide 
s6quBn««Js. BESTFTT uses the "local homology" algorithm of Smith and Waterman (J Mol Biol, 147,195- 
197, 1981 , Advances in Applied Mathematics, 2, 482-489. 1981) and finds the best single region of 






.sinulafity between two .equercc.; DESnTn is more suUdd to comparing tv.o polyiiucleolide or two 
polypepH.lc sequences that arc dissimilar in length, the proenun a.s.<niming that die shorter sequence 
represents aportUm of the longer. Li comparisor.. GAP uHgus two sequences, finding a "nuaimvixn 
siTnilarity". according to tlie algorithim of Ncldleman a«d Wunscb (J Mol Biol. 48. 443-453, 1970). GAP 
is more sailed to conrpar ing sequences that arc aiiproximately the same length and an aUgntnent is 
expected over the entire length. i^rcfcTuWy, pitrameters "Gap Weight" aiid "Lengtli Weight" used in 
each program are 50 and 3, tor polynucleotide suiuetices and 12 and 4 for polypeptide sequences, 
respectively. Preferably, % identities and similarities are determined when the two sequences being 

compared are optimally aligned. 

Oilier programs lor determining identity and/or similarity between sequences are also known in 
the art. for instance the Bj' AST femily of programs (Altschul S F et al, J Mol Biol, 215, 403-410, 1 990, 
Altschul S V el al, Nucleic Adds Re-S-, 25:389-3402, 1 997, available from the National Crater for 
Biotechnology Infonnalion (NCBl), Bclhobda, Maryland. USA and acces-sihle throiigh the home page of 
the NCni at www.nobi.nlmjiih.gov) and FASTA (Pearson W R, Methods in Enaymology, 183, 63-99, 
1990; Pearson W R and Lipman D J. Proc Mat Acad Sci USA. 85, 2444-2448.1988, available as part of 
the Wisconsin Sequence Analysis Package). 

I'rcfCTably, the BLOSUM62 ammo acid isubstitulion matrix (Henikoff S and Hcnikoff J G, Proc. 
Nat. Aciul Sci. USA. 89, 10915-10919. 1992) is used in polypeptide sequence comparisons including 
where nucleotide sctiucmcci are first tran-slated into ionino acid sequences before comparison. 

Preferably, the program BTLSTtlTis used to determitie the % identity of a query T>olynucIeoade 
or a polypeptide sequence with reflect to a reference polynucleotide nr a polypeptide sequence, the query, 
and the reference sequence being optimally aligned and the parameters of iBc program set at tlie default 

value, as hereinbefore described. 

"Identity Index" is a measure of sequence relaUxfacss which may be used to compare a candidate 
sequence (polynucleotide or polypeptide) and a reference sequence. Thus, for instance, a candidate 
polynucleotide sequence having, for example, an Identity Index of 0.95 compared to a reference 
polynucleotide sequence is ida.tical to the reference sequence except that ttie candidate poly nucleo title 
sequence may include on average up to five differences per each 100 nucleotides of the reference 
sequence. Such differences aiu selected from Ihc group consistiiig of at least oifie nucleotide deletion, 
substitution, including Irtmsition and transversion, or insertion. These differences may occur at Ihe 5' or 
3' terminal positions of the reference polynucleotide sequence or anywhere between these terminal 
positions. intCT^ersed either individuaUy among the nucleotides in the leterence sequence or in one or 
more contiguous groups within the reference sequence. In other words, to obtain a polynucleotide 
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. seqwnce having aa Identity Index of 0-95 compar^^^ 

of lip to 5 in every 100 of the nucleotides of Uie iii the refcTcaticc scqubncc may be dekled, Substituted or , 
iii^icrted or any combination ttiereof, as hcrciTihcfi>Te dcficribed. The same applies mutatii mutandis for 
otlier values of Ihc Identity Index, for instance 0.96. 0.97, 0.98 and 0.99. 
5 Similarly, for a polypeptide, a candidal^ polypeptide sequence having. Tot example, an IdL-nlily 

Index of 0.95 compared to a reference polypeptide sixiuence is identical to the reference sequence except 
that the polypeptide sequence way inblude an aveniyc of up to five differences per each 100 amino acids 
of the reference sequence. Such differraiccs are selected from Ihe group con.<»i8ting of at least one amino 
acid deletion, substitution, including conservative and non-conservative substitution, or insertion. Hiese 
1 0 differences may occur at the ainhxo- or carhoxy-lcnninal pa-^itions of the reference polypeptide sequmce 
. or anywhere between the.se terminal positionii. interspersed either individuaUy atnong tfie amino acids in 
the reference sequence or 1 n one or more ccmtiguous groups within Iho reference sequence. In othra 
II wowts, to obtain a polypeptide sccjuc^ice having an Identity Index of 0.95 compared to a reference 
U polypeptide sequence, an average of up to 5 in every 100 of Uic atliino acids in the reference sequence 
^ll5 may be deleted, substituted or itiserted, or any combiniilion thereof, as hereinbefore described. The same 
applies mutatis mutandis for other values of Ihe IdcnHty Index, for instance 0.96, 0.97, 0.98 and 0.99. 
The relationship between the number of nucleiMide or amino acid differences and the Identity 
M Index may be expressed in the following equation: 
13 na<Xa-(Xa»I). 

Z20 in which: 

On is the number of nucleotide or amino acid diftcrences, 

• Xa is the total number of nucleotides or amino acids in SliQ ID NO: 1 or SF.Q ID NO:2, respectively. 
I is the Identity Index, 

• is the symbol for the mulliplication operator, and 
25 in which any non-integer product of Xa and I is roimded down to the nearest integer prior to subtracting it 

"Ilomolog" Ls a generic term used in the art to indicate a polynucleotide or polypeptide sequence 
possessing a high degree of sequence relatedness to a reterence sequence. Such relatedness may be 
quantified by determining the degree of identity and/or similarity between the two sequenees as 
30 hereinbefore defined. FaUiag witliin tbis generic term are Ihe terms "ortholog". and "paralog". 
"Ortiiolog" refers to a polynucleotide or polypeptide that is the fiinctional equivalent of tfie 



or poly,>cplide in another .pecies. "FaraW refers to a poly auoleot-dc ox polypcplidc that 
within the flame species wfai'cii is ftmclionaUy similar. 

"FusioTi protein" refers t<, a protein encoded by two. oft«i unrelated, fused gcties or fragments 
thereof. In one example, EP-A-0 464 53:1- A discloses fustot, proteins coraprisinR various portions of 
constant region of imn^oglobuiin molecules togetW with anottier human protein or part thereof. In 
many cases, employing an immunoglobulin Fc regicn as a part of a fusion protein is advantageous for use 
in therapy and diaenosis resulting in. for example, improved phaimacoVinetio properties [see, e.g., EP-A 
0232 262], On the other hand, for some uses it would be desirable to be able to delete the Fc piirt after 
the fusion protein has betti expressed, detect<fd and purified. 

All publications and references, including but not limited to patents and jTatent applications, cited in 
(Ms specification are herein incorporated by reterence in their entirety as if each individual publiealion or 
reference were specifically and individually indicated to be incorporated by reference herein as being fully 
set forth. Any patent application to which this application claims priority is also ineoipOTUted by reference 
herein in its entiiety in Ihc manner described above for publications and references. 



Examples 

Example 1: Mammalian Cell Expression 

The jteceptors of flie present invention arc e.<q)rcssed in eittier Ituinan embryonic kidney 293 
(11HK293) cells or adherent dhfr CIK) cell.s. To maximize receptor expression, typicaUy all 5' and 3' 
untTdnsIatcd regions (UTlis) are removed from the receptor cDNA prior, to insertion into a pCDN or 
pCX)NA3 vector. The cells are ttansfceled wilh individual receptor cT)NA.s b^ Itpofeottn and selected in the 
presence of 400 mg/ml CA 1 8. After 3 weeVs of selection, individual clones are picked and expanded for 
fiirther analysis. IIIiK293 or QIO cells transfected with the vector alone serve as negative controls. To 
isolate ecU lines stably cxjHvssing the individual reccplore, about 24 clones sure typically selected and 
analyzed by Northern blot analysis. Receptor mRNAs are generally detectable in about 50% of Hie 0418- 
resistant clone.s analy7£d. 

KxATT^le 2 Ligand bank for hmditig and. functional assays. 

A bank of over 600 piitati vc receptor ligands has been assembled for screening- Ilic bank 
comprises: transmitter, hormones and chemoVtnes known to act via a human seven transmembrane (TIM) 
i-cceptor, naturaUy occurring compounds wtiich may be putative agonists for a hiunan TIM receptor, nra- 
mammalian, biologically active peptides for which a mammalian counterpart lias not yet l>een identified; 



. ind co^npounds «oi found in nature, bul which acUvate 7TM receptors wilh unknown natural 1ig^«ds. Thi^ 
bank isused to initially screen the reccpU. for kaown ligands. a^ine both .Oxnctional calcium. cAMT. 
micmphysiomcier, oocyte clcclrophysiolojjy, etc. see below) as well as bindix-B assays. 

5 Example n: ligantl Binding Assays 

LiBa-Tid binding jujsays provide a diicct method for ascertainine receptor phamacology and are 
adaptable to a high tlicoughput foimaL Tlie purified Ugand for a receptor is racUolaV^iled to high .Specific 
activity (50-2000 Ci/mmol) for bintiing studies. A tleterrainaUon is then made lhat flie process of 
radiolabeling docs not diminish Ihc activity of the hgand towards ils receptor. Assay condition.s for buffers. 
1 0 ions, pH and other modulators such as nucluoUtles at« optimized to establish a wtirkablc signal to noise iado 
for both membrane and whole cell receptor sources. For these assays, specific recephjr binding is defiried as 
total associated radioactivity minus the radioactivity measured tti tiie presence of an excess of unlabeled 
H competing ligwnd. Where possible, more than one competing ligand is used to define residual nonspccifus 
iU binding. 

^^'is 



measure 



W Example 4: Functional A^say in Xenopus OocyUss 

Capped KNA Iranscripts fix>m lineari^Ed plasmid U3i9)lates encoding the receptor cDNAs of *e 
^* invention are synflicsi^x] in vitro with RN A polymerases in accordance wrth standard procedures, In vitro 
tl tranBcripb aiv susijended in water at a final conccntrvtion of 0.2 mg/mL Ovjtrian lobes are removed ftom 
adult female toads. Stage V dcfolliculaled oocytes are obtained, and RNA transcripts (1 0 ng/oocyte) arc 
injected in a 50 nl Iwlm using a microinjection i^jparatus. Two electrode voltage clamps are used to 

the cutivnts &om individual Xenopus oocytes in response tn agonist exposure. Recordings are 
made in Ca2+ ixcc Earth's medium at room temperature. Tbc Xenopus system can be used to screen 
known ligands and tisswie/cell extracts for activating ligands. 

25 

Examples: Microphysiometric Assays 

Activation ofa wide variety ofsecnndaiy messenger system-s results in extrusion of small atnounte 
of acid from a cell. The acid formed is largely as 8 re.<nilt of the increased naetabolic activity required lo fuel 
the intracellular signaling proces.s. The pll changes in ihc media surrounding the cell are very small but arc 
30 <k!tccUtble by fhc CYTOSENSOR microphysiometer (Molecular Devices Ltd., Menlo Park, CA.). The 
CYTOSENSOR i.<t tlnis capable of tlctecting tlie activation of a receptor which is coupled to an energy 
utilizing intracellular .signaling pathway such as the G-pn>lcin coupled receptra of Ihu present invration. 




/ ■A 

itt:riv»lw Hgand (agonist)! Thtjs, iw^tivc Ugandis for these receptors niay nbt be inciuded withm Die ligands 
banks an identified to date Accortlingly, 4e JIM reoeptor of Ihe hWention is also fiinctionally screened 

5 (using catciuTn. cAMP. niicrophysiomcto', iv)cyte elcctrophysiology, etc., Functtotial screens) against ttsisue 
extracts to identify natural ligands. Extracts thuit produce positive functional responses can be sequentially 
subfractionatctl until un nctiviiting Itgand ts i<;olated and identified. 

■Rxample 7: Calciurn and cAMP Ftjnctional Assays 
1 0 7TM receptors which are expressed in HEK 293 cells have been shown to be coupled functionally 

to activation of PT,C and ealeium mobilization and/or cAMP stimulation or inhibitioiL Basal oajiciuin levels 
in the HEK 293 cells in receptor-transfectcd or vector control cells were observed to-be in the normal, 100 . 
nM to 200 nM,*range. HEK 293 cells expressing recombiue^nt receptors are loaded with fiira 2 and in a 
111 single day > 150 selected ligands or dssue/celi extracts are evaluated tor agonist induced calcium 

tn 

E 1 5 mobilization. Similarly, HHK 293 cells expressing reeombinaait receptors are evalvialcd for the sdmulation 

or inhibition of cAMP production using standard cAMP quantitation assays. Agonists presenting a calcium 
g transient or cAMP fluctuation are tested in vector control ceils to determine if the response is unique to the 

transfected cells expressing receptor. 



IB 



c : 

F= 

£3 

in 



1 ^ 



A^^CCAATGTCCTIV^TGatKrCTGGTGA^ 
AAC^ACTACCTCTTCACCCiXSGCGGTCTCK;^ 

TTtAAOACGGCCCTC^ 

agcgtggac?cx;ctacgtggccatcctacacccgttcc^cgccaaackm:a 

CGCCC(3GCCCTCAQGATCCTCGGCATCGTCTGGO0CrrCTCCGTGCT(^^ 

AACACCAGCATCC^TGGCATCAAGTTCCACriACrTCCCCJ^TGGGTCCC^ 

TCGOCC^ACCTGTACGGTCyWTCAAGCCCa^TGTGGATCTACAATTTCA 

TCCTTCCTATTCTACCTCCTCCCCATGACTGTCATCAGTGTCCTCl'ACrAC 

CTCAGACTAAAG/VVAGACAAATCTCTTGAGOCTVGAn^CAACGGAATGC^ 

CCCn'GCACa^AAATCAGTCAACAAGAuT:OX3TTTGTOT 

TGGGCCCCGTTCCACATTGACTCACTCTTCTTCAOCT^rTCa^^ 

CYGGCr<3^TOTGTTCAACCn'CCTCCAM.T3UCC'lX:-i;CAGCTOTC^ 

GCTGTeAACCCCATTATCfTATAACCTACTGTGTCGCCGCTTCCAGQC^ 

GTGAlXl'TCrrClVrCGACAAA(^GTGGCACTCCCAGCATC 

CAOCCMI^AACAl'Cnn'CCTCACAGAATGCCACTTTGTGGAGCTGACC^ 

CAGATGTCAAGAACAAACTATCy^GCrrTCCMITTTAACAAA^ 



SEQ ID NO:2 



1 


MSGMEIfLQNA SWTYUOKLBD 


PFQKHrjNSTE 


EYIiAJLCGPR 


RJ5IIFFLPVSV 


51 


VYVPIFWOV IGNVLVGLVI 

• • • , ' * 


LQIIQAMKTPT 


NYYIjFSIiAVS 


DIiLVXiIi-WSMP 


101 


LEVYKMWRNY PFLFGPVQCY 


FKTAliFETVC 


EASIL^ITCV 


fiVKHYVAICH 


151 


PFiyaCLQSTR RT?AT,KILCJ.V 


WGFSVJ^iFSLiP 


NTSIJiGrKEH 


YFPNGSIjVPG 


201 


SATCTVIKPM WIYNFIIQVT 


» " " • 


VTSV1,YYI.,WA 




251. 


ADEGNANTQR PCRKSVNKML 

* » ^ 


FVIjVLVFAIC 

1 


WAPFHIDRIiP 


FSFyi^WTES 


301 


* 

LAAVFNTiVHV VSCVLFYLSS 


AviiPlIYWbl. 


SmZ.FQAAf'ON 


VISiJPUKQWn 




SOHTJPOJ-'PPA QFNIFLTECn 


FYEIiTEO^iaP 


QFIjCQS5VIIN 


SHXiP'^AIiSSK- 


401 


QMSRTNYQSF Hi-'NKT 









What is clalnied is: 

* * 

1 . An isolated polypeptide selected from the fsroup consisling of: 

an isolated polypepli«ie encodwi hy a polynuclcoLide comprising the sequence of SV.Q ID N0:1 ; 

(b) an isolated polypcplide comprising a polypeptide sctiuence having at least 95% identily to the 
polypqjtide sequence of SKQ ID N():2; 

(c) an is<>lated polypeptide comprising the polypeptide sequence of SEQ TD NO:2; 

(d) an isolated polypeptide having at least 95% idmlily to the polypeptide sequence nf SEQ ID NO:2; 

(e) the polypeptide SrCqiience of SEQ TD N():2; and 

(f) fragments and variants of such polypeptides in (a) lo (e). 

2. An isolated polynucleotide selected from the group consisting of: 

(a) an isolated polynucleotide comprising a polynucleotide sequence having at least 95% identity to the 
polynucleotide sequence of STiQ ID NO:li 

(b) m\ isolated polynucleotide comprising Ihc polynucleotide of SHQ JD NC>:1; 

(c) an isolated polynucleotide having at least 95% identity to the polynueleolide of SRQ ID NO:l; 

(d) the isolated polynucleotide of SEQ ID NO: I ; 

(e) an isolated polynucleotide comprising a polynucleotide sequence encoding a polypeptide sequence 
having at least 95% identity to the polypcplide sequence of SEQ fD NC):2; 

(0 an isolated polynucleotide comprising a polynuelcotide sequence encoding tlie jx^lypeptidc of SEQ ID 
NO:2; . 

(g) an isolated polymicleotide having a polynucleotide sequence encoding a polypeptide sequence having at 
least 95% identity to the polypeptide sequence of SEQ ID NO;2; 

(h) im isolated polynucleotide encoding the polypeptide of SFQTDNO:2; 

(i) an isolated polynucleotide with a nuckolide sequence of at least 100 nucleotides obtained l>y screening a 
libraiy under siringent hyhridiTation conditions with a labeled probe hiiving the sequence of SEQ TD NO: 1 
or a fi-agmrat therco f having at least 1 5 mcleotides; and 

Ci) a polynucleotide which is the KNA equivalent of a polynucleotide of (a) to (i); 
or a polynucleotide sequence complemenfeiry to said isolated polynucleotide 

and polynucleotides that are variants and fragments of the above mentioned polynucleotides or that are 
complementary to above mentioned polynucleotides, over the entire length thereof- 



3. An antibody inununospecific for the polypeptide of claim 1. 



. ; 4-' An antibody as clatmeil in claim' 3 which is a polyclonal antibody. 

.... . . . ^ 

5. An expressitm vector totciprising a polyauclgotide capable of producing a polypeptide of claim 1 when 

5 said expression vector is present in a compatible host cell. 

6. A process for producing a Tecombinant host cell which comprises the step of introdiicirtg an 
exprc«irion vector coinprising a polynucleotide capable of producing a polypeptide of claim 1 into a cell 
smh that tlie host cdl, under appropriate culture conditions, produces said polypeptide. 



10 



I : 



I . 4 



7. A recombinant host cell produced by Ihe process of claim 61 



8- A membrane of a recombinant host cell of claim 7 exprcKsing said polypeptide. 



I.I 



^jl5 9. A process? for producing a polypeptide which comprises cultining a host cell of claim 7 under 

conditions suIEcicnl for the produclion of said polypeptide and recovering said polypeptide from the 
culture. 





AI>s tract 
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AXOR34 polypeptides and pbl>^ucleotides and methods for proc^^ 
recombinant techniques are disclHsed. Also disclosed arc methods fur utilizing AX.OR34 polyptsptides 
and pol>nuclentides in diagnostic assays. 
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<T10> SHABON, USMAK 

EL5HOURBAGY, f^ABIL A. 
MICHAtiOVlCH, DAVTD 

<12 0> MOLECnJIiAR CLONING OF A Tm RECKPTOR 
(AXOR34) 

<330> GP 70657 



<140> TO BE ASSIGNED 
<14l> 1995-11-05 

■ 

<160> 2 

<170> FaaCSRQ for windows version 3.0 
<210> 1 

<23.X> i248 ' ■ 

<212> DMA 

<2I.^> HOMO SAPIENS 

'<40O> 1 

atgtcaggga tggaaaaact tcagaatgct Lcctggabct accagcagaa actagaagat 
ccaCtccaga aacocctgaa oagcaccgag gagtatcigg ccttcct.ctg cggacctcgg 
cgcagccacc tcttcccccc cgtgUctgt.g gtgLatzgtgc cnat.ttttgc ggtggyggt:c 
attggcaatg tnctg^Lgtg cctggLgatt ctgcagcacc aggctatgaa gacgoccacc 
aactactacc tcttcagcct ggcggtctct gacctcotgg tcct.gctccc tggaaLgccc 
ctggaggucc atgagatgtg gcgcaactac cctctcttgt Ccgggcccgt gggctg^t-ac 
ttcaagacgg ccctctctga gaccgugtgc ttcgcctcca ucctcagcat caccaccgtc 
agcgtggagc gctacgtggc calcctacac ccgttccgcg ccaaactgco gagcacccgg 
cgccgggccc tcaggatcct cggcatcgtc tggggcttcU ccgtgotctfe ctccctgccc 
aacaccagca tccanggcat ca^gt.tccac tacttcccca atgggcccct ggt>cccaggt 
tcggccacct gtacggtcat caagcccaty tggatccaca atLLcot.cat ccaggtcacc 
tcctccctat tccacctcct ccccatgact gtcatcagt.g tcecctacta ccCratggca 
ctcagactaa agaaagacaa atctcttgag gcagatgaag geraatgcaaa uantcaaaga 
ccctgcagaa aatcagCcaa <:aagaLgcr.g tttgccttgg LcttagtgtL tgctatctgt 
tgggccccgt tccacatnga ccgactcttc tccagcttug t.ggagyagtg gactgaatcc 
ctggctgctg tgUtcraacct cgtccatgtg gtgtcaggtg tcttactnta ccLgagctca 
gctgtcaacc ccattatcta taacctactg tctcgccgct tccaggcagc accccagaat. 
gtgatctcCD ctttccacaa acagtggcac t.cccagcat.g acccacagtt: gccacctgcc 
cagcggaaca tottcctgac agaatg'ccac tttgtggagc tgaccgaaga Lataggtccc 
caattccuan gtcagtcatc cgtgcacaac tctcacct.cc caacagccct ctctagtgaa 
cagatgtcaa gaacaaacta tcaaagcttc eaccttaaca aaacctga 

<210> 2 
«:211> 415 
<212> PU'l 

<213> HOMO SAVXENS 
<:400> 2 

Met Ser Gly Met Glu Lyss Leu Gin Asn Ala Ser Trp Tie Tyr Gin Gin 

1 5 10 15 

Lya Leu Glu 7\A*p Pro Phe Gla Lya His Leu Asn $e.r Thx U Lu Glu 'tYr 

20 25 30 



Leu Ala Phc Lea Cye Qly Pro Arg Arg Ser H.i.s Phe Phe Leu Pro Val 

35 40 45 

Ser Val vaT Tyr Val Pro lie Phe Vai Val Cly Val Xlo Gly T^n Val 

50 55 . 60^ 

Leu Val Cy© J'^" Val lie Leu CIn JHit* Gla Ala Met Lys Tiir Pro Thr 
65 70 VS 80 

Asn lyr Tyr Leu Phe fier Ala Val Ser Asp Leu Leu Val Leu Leu 

BS 90 95 

Leu Gly Met Pro I-eu Clu Val Tyr Glu Met Trp Arg Ai3u Tyr Pro Phe 

noo 105 110 

Leu Phe Gly Pro Val Cl.y Cye Tyr Phe Lys Thr Ala Leu Phe G l.u Thr 

115 120 125 

Val Cys Phe Ala Ser lie Leu Ser lie Thr Thr Val fSer Val Glu J^rg 

130 135 140 

Tyr Val Ala lie Leu Hi? Pro Phe Arg Ala Lye Leu Gin Ser *l'hr Arn 
14S 150 155 160 

Arg Arg Ala Leu Arg T.le Leu Gly I.l e Val Trp Gly Phe Ser Val Leu 

165 170 17*; 

Phe ser Leu Pfo Abu Thr Ser Tie aie Gly lie Lyg Pile His Tyr Pbo 

180 leS 190 

Pro Asn Gly Scr Leu Val Pro Gly Ser Ala Thr Cys Thr Val .He Lyc 

195 200 205 

Pro Met Trp He Tyr Aen Phe lie He Gin Val Thr Ser Phe Leu Vho 

210 215 220 

Tyr Leu Leu Pro Met Thr Val He t!er Val Leu Tyr 'lyr Leu Met A.la 
225 230 235 240 

Leu Arg Leu Lye Lys Asp Tiya Ser Leu Glu Ala Asp Glu C Ly Aen Ala 

245 250 • 255 

Asn He Gin Arg' Pro Cye Arg Lys Ser Val Asn Lys Met Leu Phe Val 

260 2GH 270 

deu Val Leu Val Phe Ala Jlo Cys Trp Ata Pro Phe His J]e ABp Arg 

275 280 285 

Leu Phe Phe Ser Phe Val Glu Glu Trp /rhr Glu Ser Leu Ala Ala Val 

290 295 30O 

Phe Asn Leu Val His Val Val Ser Gly Val Leu Phe lyr Leu Ser Ser 
305 310 315 320 

Ala VaT Asn Pro lie Tie Tyr Asn Lou Leu Ser Arg Arg Phe Gin Ala 

325 ' 330 335 

Ala Phe Cln Asn Val T(c Ser Ser V»he Hi a Lyc Gin Trp Hid Ser Gin 

340 345 350 

HJe ASp Pro Gin Loa Pro. Pro Ala Gin Arg ftsn lie Phe Leu *ihr Glu 

355 360 365 

Cys His Phe Val Glu Leu Thr Glu Asp lie Gly Pro Gin Phe Leu Cys 

370 375 380 

Gin Ser Ser Val HlB Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu 
38S 390 395 -400 

Gin Met Ser Arg Thr Asn Tyr Cln Ser Phe His Phc ABn Lys Thr 

40<> 410 415 



